In the present paper, we established two unified algorithms. The first algorithm is for the transformations between J2000.0 Keplerian orbital elements and B1950.0 elements, while the second is for the transformations between the equatorial orbital elements and the ecliptic orbital elements. Mathematica Modules of the algorithms are given together with some numerical applications.
Introduction
Precession is a change in the orientation of the rotational axis of a rotating body. In astronomy, precession refers to any of several slow changes in an astronomical body's rotational or orbital parameters, and especially to the Earth's precession of the equinoxes. The shift in the position of the Earth's axis and of the ecliptic caused by forces exerted by the Sun, Moon and planets not only causes a slight change in the angle between the equator and the ecliptic, but also a shift of the vernal equinox by about 1.5˚ per century (1' per year). This effect is negligibly small for casual observing, but is an important correction for precise observations. To get accurate observations, the International Astronomical Union (IAU) 2000 recommended significant improvements in the definition of the International Celestial Reference System (ICRS) [1] . It follows that changes in Earth's orbital pa-
Basic Formulations

Duality of Theorems Relating to the Spherical Triangle
The duality of theorems relating to the spherical triangle [5] was stated as: Any theorem relating the sides and angles of any spherical triangle will remain true when the angles are changed into the supplements of the corresponding sides and the sides into the supplements of the corresponding angles.
Transformation Formulae between J2000.0 and B1950.0 Keplerian Elements
Given the six orbital elements , , , , , and a e i τ ω Ω in the B1950.0 reference system, one may compute the corresponding orbital elements for J2000.0-based system (dented by primes): • , a a′ : Semi-major axes in B1950.0, J2000.0 systems.
• 
The Basic Equations for the Transformation
Applying the duality property (see Section 2.1) to the spherical triangle ABC of Figure 1 , we get
From the spherical triangle ABC of Figure 1 we get
Clearly the right hand side of each of the Equations (2) contained mixture of the unknown quantities (dented by primes) and known quantities (without primes) e.g. and ω ω ′ , while their left hand sides are known quantities. To overcome this difficulty, we have to apply the transformation rules of Equations (1) to Equations (2) and we get for the transformation from , , to , ,
The Basic Equations for the Transformation ′ ′ ′ , , I Ω ω to , ,
I Ω ω By the same way as above, we get for the transformation from , , to , ,
Unified Transformation Formula for J2000.0 and B1950.0 Keplerian Elements
For practical applications, we can unified the two sets of Equations (1) and (2) 
, , I
ω Ω with respect to reference system B1950.0. ( )
Transformation Formulae between Equatorial and Ecliptic Orbital Elements
Let the equatorial orbital elements of celestial body, be denoted by , , 
Unified Transformation Formulae for Equatorial and Ecliptic Orbital Elements
For practical applications, we can unify the two sets of Equations (7) and (8) , the given elements.
, the required elements.
• η, an integer takes the values 1 
Computational Developments of J2000.0 and B1950.0 Keplerian Elements Transformations
Mathematica Module: KeplerB1950TJ2000
• Purpose Transfer the Keplerian orbital elements with respect to reference system B1950.0 to the Keplerian orbital elements with respect to reference system J2000.0 and vice versa.
• Input
• Output sin Table 2 gives the transformations of the ecliptic orbital elements to the equatorial orbital elements and vice versa. In concluding, the present paper introduced two unified and simple algorithms that are capable of executing calculations in both directions and in one program run to the 1) transformations between J2000.0 Keplerian orbital elements and B1950.0 elements and 2) transformations between the equatorial orbital elements and the ecliptic orbital elements. The algorithms are elaborated using Mathematica package, which is qualified for accurate computations. The proposed algorithms are checked by numerical examples given in Table 1 and Table 2 
Numerical Examples
X Y Z Q T ω η ε ε η ε ε η ε ε ε η = = × = × = × × + × × = × − × × × = × = × + ×X Y X Y Q T ε ω ω η × × = + = = + ×
where n is positive integer number, the reduced angle is equal to zero. 
